THE first questions that occur to my mind in investigating a case of lateral curvature of the spine range themselves in somewhat the following order:
(1) Has the curve to do with the spine alone, or is it a " curve of accommodation " ?
(2) Is there evidence of any past or present internal condition of the chest likely to cause unequal development of the two sides of the thorax ?
(3) Is the standing height of the legs equal? (1) By a " curve of accommodation" is here meant a curve assumed by the patient as an attitude of ease, in order to relieve pressure on a sensitive viscus or nerve. Such a curve, which is postural at first, may become fixed by the efflux of time and end in more or less bony deformity. A tender viscus may also give rise to a spinal curve by reflex nerve irritation through which a unilateral hypertonus of the abdominal muscles or of the erector spince is initiated. In this case the patient is often very little conscious of any internal derangement, pain being generally referred to that particular region of the spine in nervous connexion with the viscus affected. Both these causes of a curve of accommodation may be in operation together-i.e., the patient may be conscious of the effort of seeking an attitude of ease, and at the same time examination may show hyperaesthesia of the skin with increased tonus and irritability of the underlying muscles at some region of the anterior abdominal wall and, or on the concave side of the spinal curve only.
These cases occur chiefly in patients of riper years, but they are also found in those of earlier age and are then not infrequently associated with cardiac mischief. It is manifestly useless to attempt any cure of the curve by exercises so long as the initial cause is left operative.
The practical deduction is that any case of lateral curvature in f74 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from which pain in the back is a prominent feature, demands an especially careful examination of all the internal organs, even if the patient does not complain of any discomfort therein. A tender ovary, an irritated appendix, a painful floating kidney, or a sensitive gall-bladder, for example, may be discovered, and the measures necessary for its relief will at the same time cure the spinal curvature if this be still entirely postural, or will place the patient in a position to receive successful treatment if it be in an early degree of fixation. It would seem superfluous to insist upon this class of case, but experience shows that their real nature is frequently overlooked in practice.
In the past year I had forty-three cases of lateral curvature under observation, and I propose to use these cases to illustrate various points in this paper. In the forty-three there were five examples of accommodation curves: two with left-ovarian trouble, total curve right convex; one with movable and tender right kidney, left dorsal and right lumbar curve; one with pain, tenderness, and vasomotor signs over the sensory distribution of the posterior branch of the fifth left cervical nerve, high curve to the right; and one with recurrent biliary catarrh and general tenderness over the liver, total curve left convex. The first four were in adults. Two (ovarian) accepted operation, one (kidney) refused, and the fourth had the sensitive nerve submitted with success to high power light. In each treated case the ultimate result was good, both spinal curve and pain ceasing to give trouble. The fifth case occurred in a young girl aged 10 years. Attention to general health, an outdoor life, and, a carefully modified series of exercises, which were possible from the beginning, provided a cure.
(2) In his monograph on ionic medication, Stephane Leduc discussed an interesting phase in the relation between inflammatory affections of the chest and scoliosis. Leaving aside examples of gross mischief, he doubted if average pleural thickenings and adhesions could produce a curvature by reason alone of the contraction of cicatricial tissue. He advocated the view that a pleurisy or a broncho-pneumonic condition long continued might cause a retardation of growth-involving even the skeleton-on the affected side, the result of which would become evident in later years as a partial atrophy in comparison to the healthy side. The r6le played in this, and in any subsequent development of a curvature, by pleural thickenings and adhesions would be in limiting the freedom of the respiratory movements, and for this reasorn he advocated their treatment by chlorine ionization. I believe we have here described a class of case which is not uncommon, in which one side of the thorax is found to be distinctly less broad than the other. There is little to be seen from the front. From the back the affected side seems to have lost its lateral convex contour: it looks even and narrow and, by reason of this, falsely long in comparison to its fellow-it appears as though it were ribbed up with ribs all of equal length. And quite in the early stage of curvature, when the spine is still capable of median position, the " sky line " of the flexed back shows the rib angles on the sound side to be more prominent than the degree of sooliosis would warrant. The whole appearance is quite typical. In the forty-three there were six examples, in four of which there was a history of severe pneumonia, and in two a history of whooping-cough with pulmonary complications.
(3) The influence of a large difference in the length of the two legs in causing a compensatory curvature of the spine is generally admitted. I wish to discuss here the influence of small differences-those of halfan-inch or so. For the purpose of measuring these I use a " pelvic level "' consisting essentially of a piece of wood curved to-fit the body and carrying a spirit level adjusted to an upper true horizontal edge. Since it is the standing height of the legs that matters the patient stands erect, feet parallel, knees together and fully extended. A pencil dot is placed over each posterior superior iliac spine. These are readily found; the situation of each is marked by a dimple in the skin, which is generally unmistakable and is almost always discernible with ease. The upper edge of the pelvic level is then applied to the two dots, and the position of the air-bubble in the spirit tube observed. If one side is shown to be lower than the other, slabs of wood are placed beneath the patient's short leg until the bubble is central. The sum of the slabs gives the increased thickness of sole necessary to restore the theoretical base of the spine to true horizontal. The posterior iliac spines are used in preference to the anterior. These latter, on account of their wider distance apart, would tend to minimize any error of observation, but in using them we have to presume that the pelvis is symmetrical. In the forty-three cases there were sixteen in which one leg was shorter than the other by anything up to half-an-inch, and in two of these the pelvis was so twisted that the anterior spines gave a palpably wrong reading, the short leg as shown by posterior examination being actually on the side of the higher anterior spine. 
Section for the Study of Jisease in Children
Incidentally I may say that flat-foot as a cause of difference in the standing height of the legs was curiously absent in my cases, but many of them presented eversion of the whole foot on one or both sides associated with abnormal shortness of the external malleolus. This developmental error is quite common; in the late fcettus and even at birth the malleoli are about of equal length, and if the outer one fails to grow downwards to form an external splint, as it were, to the anklejoint, some eversion of the foot in walking is a likely consequence. It is one condition popularly known as " weak ankles," and may be seen frequently in any public thoroughfare.
Of the sixteen cases of short leg, five were short rights and eleven short lefts. An analysis of the former conveys nothing. Two of the cases had the primary curve convex to the right, but one of these had definite signs of sclerotic mischief in the left chest consequent upon pneumonia. Three had the primary curve convex to the left, but here again the issue was confused because one of them was left-handed, and another was the case of biliary catarrh already mentioned as a curve of accommodation. When we come to the short lefts we are in rather a different position. Four of them presented a single curve convex to the left, and seven presented a double curve with the lumbar section convex to the left. In other words, each of the eleven short lefts presented a curve in entire agreement with the statics of the case.
These figures are far too few to justify any conclusion, but when we find eleven cases behaving in exactly the same way, then we are justified at least in making a suggestion. I believe that we have here an argument in favour of the theory put forward in 1912 by Professor Jansen, of Leyden. He pointed out that the left half of the diaphragm acts more strongly, and has a greater excursion, than the right half. This asymmetry of action causes a tendency to a left low dorsal curve, which is the common constant factor in the great majority of all cases of curvature. If, then, there is already a tendency for the spine to tilt, to the left, this diaphragmatic pull will increase it. Thus, even small deficiencies in the length of the left leg assume great importance.
To complete the analysis of the forty-three cases-there were two examples of ainesial pelvis of the type described many years ago by Richard Barwell, one case following infantile paralysis, one associated with torticollis and another with Sprengel's shoulder, one due to tearing of the deep muscles of the back whilst lifting a heavy weight, one the result of empyema, and one interesting case in which the curvature was discovered after a long period of sling treatment for a broken arm. The remainder-roughly 25 per cent., since three of the foregoing examples are quoted in a double category-were of the usual type in which no very evident actuating cause, beyond the habit of harmful posture, could be given.
DISCUSSION.
Mr. PAUL BERNARD ROTH: I do not agree with Mr. Kellett Smith on every point. I have spent much of my medical life in treating lateral curvature of the spine, yet only last month did I meet miy first case of scoliosis clearly due to chest trouble-I am, of course, excepting cases of empyema.
To get scoliosis following one-sided lobar pneumonia& is very rare. But I recently had a case in which a boy had right-sided pneumonia with serous effusion, and after the pneumonia the lung did not expand again. At the present time there is very bad air entry into the lower half of the right lung, and the boy has got a curve of the spine, with the convexity to the left-. When he takes a deep breath, the left side of the chest expands nearly twice as much as does the right side. When he stands, his left shoulder is high. I am sure this is directly due to the former lung trouble. That is the only case of the kind I have seen. In the large majority of cases, lateral curvature is due simply to weakness of the spinal muscles. I do not agree that a slight difference in the length of the legs does, as a rule, cause lateral curvature: if it did, curvature wquld be present in nearly everyone, because in anthropometric laboratories it is almost invariably found that a person's legs are of unequal length. Often one finds the lateral curvature on the side opposite to that of the shortened leg. Mr. Tubby, in his paper on "Symmetry and Asymmetry," read at this Section,1 gave an explanation of these cases, but it was one which I myself was unable to follow.
Dr. ERIC PRITCHARD: Mr. Kellett Smith's invention of his new pelvic level supplies what is much needed. I have found it impossible to measure the length of the two legs of children with any degree of satisfaction by the ustal methods, and I have often wished for some good means of doing so. I shall be very glad to secure Mr. Kellett Smith's new instrument, and use it for the measurement of legs which are suspected to be of uneven length.
Mr. BLUNDELL BANKART: I agree with Mr. Roth that most of the conditions mentioned by Mr. Kellett Smith as causes of scoliosis are the exception, rather than the rule. In my experience, it is uncommon to find a definite visceral condition as the basis of ordinary cases of scoliosis. The only constant feature in all cases of static scoliosis is weakness of the musculature.
When the muscles are weak, the spine lapses into a curve, and if that persists long enough, it becomes permanent. I particularly object to the author's ' Proceedings, 1909, ii, p. 247. at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from appeal to normal anatomy as a cause of scoliosis. If a normal anatomical condition is a cause of scoliosis, I see no reason why everybody should not have the deformity. With regard to the use of a pelvic level, we have found that a couple of thumbs on either the anterior or the posterior superior iliac spines-we use them indifferently-will, with a little practice, indicate, for all practical purposes, whether the pelvis is level, or not.
Dr. H. C. CAMERON: I should be inclined to agree with Mr. Bankart in regarding laxity of the muscles as the principal cause of scoliosis. This want of tone of skeletal muscles is certainly the common cause of lordosis in children and adolescents. In lordosis there is often an accompanying postural albuminuria, I believe from a similar weakness in the vasomotor muscles. It would be interesting to know in what proportion of these cases of scoliosis, cases which gravitate to the surgeon rather than to the physician, a similar albuminuria is found.
Dr. F. PARKES WEBER: The last speaker's explanation, that postural albuminuria is not necessarily the result of the lordosis but that the lordosis is due to the same cause as the postural albuminuria, when the two conditions are combined in the same patient, is at variance with the observations of Ludwig Jehle and those who first prominently drew attention to the frequent association between lordosis and postural albuminuria (that is to say, orthostatic albuminuria) in children. They claimed that the postural albuminuria was directly due to the lordotic position, and that a temporary (artificial) postural albuminuria could actually be produced in ordinary children by merely keeping them for a certain length of time in a lordotic position. It is certainly true that in some children an artificial lordotic position will produce temporary albuminuria. But the true explanation of the relation of postural albuminuria to lordosis is probably not that of a simply mechanical effect produced by the lordosis on the kidneys.
Dr. H. C. CAMERON: I know that the suggestion, originally made in Germany, was to the effect that the spinal lordotic curve directly and mechanically caused the albuminuria by pressure upon the renal vein. To my mind this suggestion is in the highest degree unlikely. The author even goes on to elaborate it by urging that albuminuria in swimmers is due to the swimmer rearing his head out of the water and assuming a position of lordosis. I do not think he can have had much knowledge of swimming. I have not succeeded in producing albuminuria by putting children in plaster of Paris in the position of lordosis. Children with lordosis and postural albuminuria have sometimes other signs of vasomotor instability. I have noted dermographism for example, as occurring in association, and I believe that the explanation that I suggest is probably the correct one, that the lordosis, albuminuria, and dermographism are evidence of muscular weakness, involving the skeletal muscles as well as the vasomotor muscles. My question now is whether or not similar changes are found in scoliosis.
Dr. PARKES WEBER: I should like to add further that I do not believe, from what I have read and seen, that the purely mechanical theory of the causation of orthostatic albuminuria can hold good; it is for that reason that I am glad to hear other explanations. But one must admit that in a certain number of cases, though possibly only in predisposed children, an artificial position of lordosis has been sufficient to produce, for the time being, the so-called orthostatic albuminuria.
Mr. KELLETT SMITH (in reply): The number of cases described under the second heading may seem rather large, but Eastbourne has a great reputation as a school centre for children who have suffered from any chest mischief, and such cases are for this reason more likely to be found there in greater proportion than elsewhere. The pelvic level I have devised (and improved lately by hinging the wings and moving the spirit-level to a clearer view on the convex surface) has proved most useful in practice. I am quite convinced of the part played by a short left leg in favouring the occurrence of a curvature in those whose general physique renders them prone to static spinal trouble.
